Thermal conditions in the bathroom and physiological responses were examined during winter and summer.
3. The average room temperature in the dressing rooms was in winter. Thermal sensation was 'cool', 'slightly cold' or 'cold' for more than two-thirds of the subjects when they were partially nude, and there were no heaters in most dressing rooms. 4. The heart rate increased steadily, and reached a maximum value in a partially dressed condition in both seasons. 5. In winter, a marked increase of systolic blood pressure was observed in the partially nude condition. There was a significant difference between the before bathing condition and partially nude condition in winter. 6 . In summer, hand and foot skin temperatures were significantly higher than those in winter at any stage of bathing.
In winter, they were extremely low in partially nude condition.
In conclusion that it is necessary to improve the thermal conditions in the bathroom and dressing room, especially in winter. They reported that the mortality in December was about 10 times more than that in July.
Most Japanese houses are not equipped with heating systems in the dressing room and bathroom. Therefore the elderly are exposed to severe cold stress before and after bathing. The impairment of many bodily functions with age makes the elderly more susceptible to environmental thermal conditions. This is one of the reasons why many deaths of the elderly in the bathroom have been reported in winter.
Most previous studies on bathing have evaluated its effects on the body in healthy young subjects or the burden due to bathing in patients with cardiovascular diseases such as myocardial ly subjects only estimated the burden of bathing using the cardiac rate in bedridden elderly people7) and did not discuss the burden in association with thermal conditions. In addition, there are few studies on the conditions in the bathroom. Hence, the thermal conditions in the bathroom and the physiological responses of the elderly during bathing in winter and summer were studied in this survey.
METHODS

Subjects
The subjects were 22 male and 20 female elderly volunteers, between 65 and 88 years old living in 25 houses, in Gunma Prefecture, Japan.
Seventeen of them had cardio-vascular diseases such as hypertension, and angina. The subjects could undress and bathe without assistance. All the subjects were informed about the purpose of the experiment, and it was done in the course of daily routine of bathing. The subject bathed on the experimental day at approximately the same time as usual. 2. Procedures Figure 1 shows the procedure and environmental conditions measured. In this survey the bathing procedure was classified into 5 stages: before bathing (in the living room), partially nude (in the dressing room), during bathing (in the bathroom), after partially dressing (in the dressing room) and after bathing (in the living room). 3. Physiological responses to bathing Figure  2 shows the changes in heart rate due differ significantly from that in winter. The average heart rate was from 72 to 85 beats/ minute in winter, and from 72 to 83 beats/minute in summer. The heart rate increased while undressing and reached a maximum value in the partially-dressed condition in both seasons. After bathing, the heart rate decreased gradually. dressed were found between winter and summer.
However, in winter, values were significantly higher before bathing in the partially nude condition and after bathing than in summer. Both groups showed a marked increase in blood pressure in the partially nude condition in winter.
In particular, a systolic blood pressure of more than 160mmHg on the average, was found in the group with cardiovascular disease.
4. Physiological and subjective responses due to bathing Figure 5 shows the relationship between the mean skin temperature and the thermal sensation in the dressing room. In winter, a significant In the living rooms, elderly persons did not complain about the cold mainly because they were heated with a gas or oil heater and the subjects were dressed warmly. The average Although 70% of the partially nude persons in the dressing rooms felt 'cool' or 'slightly cold' or ' cold', a heater was used only in 9.1% of the cases (Table 1 ). In winter, mean skin temperatures Kidoue et al. 15) , reported that energy consumption during dressing after bathing was higher than that before bathing.
One of the most interesting findings of this study was a marked increase of systolic blood pressure observed in the partially nude condition in winter (Fig. 3) . In previous investigations, the changes in blood pressure due to bathing varied. 16 ) reported that as the water temperature increased, the systolic blood pressure increased immediately following the bath. However, the examinations in the dressing room were carried out under adjusted conditions without cold stimulation, and no marked increase of systolic blood pressure was observed in the partially nude condition. The systolic blood pressure decreased suddenly during bathing, reached a minimum in the partially dressed condition and thereafter showed a tendency to increase after bathing. The marked increase of systolic blood pressure in the partially nude condition in winter might have been caused by work load and/or stimulation from the cold. The work load was similar in both seasons. Therefore the greater increase in systolic blood pressure in winter must have been caused by the cold environment in the partially nude condition. In particular, as shown in Fig. 4 , a great increase in systolic blood pressure in the elderly with cardiovascular disease was found. Therefore, to clarify the cause of the increase in the systolic pressure, its associations with mean skin temperature (Fig. 6 ) and thermal sensation (Fig. 7) in the partially nude condition were evaluated. However, these factors were not correlated with the increase in the systolic blood pressure. These results may be associated with inconsistent undressing conditions in the places investigated and complicated interaction of various factors such as body f atness17), a degree of adaptation to cold18) and the nutritional of the subjects19).
As shown in 
